By RUSSELL REYNOLDS, M.B.
I.-THE X-RAY TREATMENT OF CHRONIC MASTITIS. I AM using the word " mastitis " in the sense in which it is used by Mr. Sampson Handley for the condition so well described in his Bradsbaw Lecture, 1931. Three or four distinct types of chronic mastitis present themselves for treatment:
(1) The early chronic mastitis, in which there is increased cell-production and hypertrophy and increase in the number of the acini. The matrix around the acini shows an unusual number of hyaline connective tissue cells and enlarged ducts with hypertrophic epithelium forming irregular projections into the lumen.
(2) The more advanced stage of chronic mastitis, in which the elastic tissue of the smaller ducts disappears while the acini and epithelial ducts become surrounded with wavy fibrous tissue-in fact, new connective tissue. There is also fibrosis in the interlobular fat. Owing to the natural structure of the breast, these areas of chronic mastitis usually assume a wedge-shaped form, broadest at the base and coming to a point at the nipple. The part most frequently affected is the outer and upper quadrant of the breast. The condition may follow a preceding acute mastitis due to trauma or it may be due to local pressure of the clothes or some similar irritation. These cases appear to yield quite readily to small doses of X-rays at a low potential of about 80 kilovolts (0-155 Ang. units). In treating some 150 of these cases I have found that the most suitable dosage is a half erythema dose (or 3 H) of unfiltered rays to the surface. Three such doses are usually required, given at weekly intervals: occasionally two doses will suffice, but sometimes as many as six are required. These doses may seem very small and weak, but in my experience I find them sufficient.
The clinical picture is somewhat as follows: Patients come with one or both breasts slightly swollen and tender in certain areas. The condition is frequently bilateral and sometimes symmetrical. Usually these areas take the form of wedge-shaped sectors, one or more of the fifteen to twenty sectors into which the normal breast is divided; there is no retraction of the nipple. The patient may, or may not, complain of aching or shooting pains in the breast itself, which may pass up into the corresponding axilla, and the tenderness may vary from a mere suspicion of tenderness on deep pressure, to an acute tenderness felt at the slightest touch; often there is a palpable soft axillary gland. Usually, within seventy-two hours of the first treatment, the patient complains of some increased fullness in the breast with discomfort or increase in the tenderness. If the breast is examined at this time, it will be found to be slightly swollen. These signs disappear within the next forty-eight hours and about seven days after the treatment the mastitis has definitely diminished. The same cycle of events usually follows the second and third doses, only with decreasing intensity. Within a fortnight of the last dose the patient's condition is relieved. Individual cases vary considerably.
It may happen that a week after the first dose the increased swelling and tenderness mentioned above' have not completely abated; it is then better to delay the next treatment for a few days, making the interval either ten days or a fortnight. It is to be remarked that in such cases as the above the patients will nearly always have the same reaction period. That is to say, should they require treatment at any future time, the doses would have to be rather further apart than the usual week's interval. Some patients, on the other hand, never experience this increased swelling and tenderness; the mastitis diminishes progressively. It may be mentioned bere that when a menstrual period intervenes, the reactions mentioned above are generally intensified and lengthened.
(3) Then there is the type of chronic mastitis which occurs at the climacteric affecting both breasts simultaneously and usually uniformly. This type is as a rule less yielding to treatment. In such cases I usually begin by giving the dosage mentioned above, which may be quite successful but may have to be prolonged-that is to say, a greater number of doses must be given. Should this prove unsuccessful, shorter wave-length treatment must be given at a potential of about 135 kilovolts with a filtration of 2 mm. aluminium. Usually two or three half erythema doses at weekly intervals in these cases is sufficient to relieve the condition.
(4) Sometimes chronic mastitis presents cystic formations, the so-called " Schimmelbusch's disease." The cysts are formed by the dilatation of the ducts in the lobules of the breast tissue. Papillomata may or may not be present in the cysts. This form of chronic mastitis is nearly always accompanied by the milder form mentioned above which manifests itself as induration around the cystic areas. On treatment with doses at 80 kilovolts the indurated areas soon lessen and disappear but the cysts remain. When these cysts are simple in character they may also diminish in size if doses at 130-140 kilovolts are given, but when the cysts are almost solid with papillomatous growth they appear to be unaffected and to require deep X-ray exposures at something like 180 kilovolts, such as one would give in the treatment of a true carcinoma.
The success of the treatment in simple cases of chronic mastitis by small doses of long wave-length X-rays at 80 kilovolts may be accounted for in the following way:
It is probable that a condition of mild hyperaemia is produced, with increased flow of lymph-that the small lymph vessels dilate, rendering the flow of lymph freer. This, of necessity, would relieve the lymph stasis which appears to be one of the chief factors in the causation of the proliferation of the epithelium lining the acini and ducts which is recognized as a precancerous state; so that this mild X-ray treatment may act as a prophylactic against the onset, of carcinoma.
II.-THE X-RAY TREATMENT OF CERTAIN LEUEKAMIAS.
The X-ray treatment of certain forms of leuktemia was thoroughly dealt with at the annual congress of the British Institute of Radiology, held in December, 1931.
The one point on which all the speakers were in agreement was that the nature of leukiemia is not at all clear. Whether it be the lymphocytic or the myelocytic variety of the disease the pathology is still unknown. Is it neoplastic in origin or is it an infective process ? One thing is certain, that irradiation by X-rays or radium has a profound effect, and may be regarded at present as our most important weapon. It also seems clear from one's own experience during the last eighteen years, and from the experience of others, that irradiation treatment is only palliative and not curative. In all the cases I have treated I have carefully watched the blood-count, and the wider one's experience, the more one is convinced of the necessity of keeping the red count and hamoglobin up to the normal. The danger is that patients may drift into a condition of severe anamia, with a low white count and diminution in the number of the red corpuscles. This seems to be the chief danger run in treating such cases with X-rays at a high potential. The chronic lymphocytic and the chronic myelocytic types of the disease certainly respond best to treatment.
In 1914, before the advent of high potential therapy, I treated cases of both these types of leukemia with small doses of X-rays at low potential, with very satisfactory results, irradiating both the spleen and the ends of the long bones. Results were checked by the blood-counts and the clinical aspect of the patients. One case stands out prominently in my memory, in which the white cell-count was over 700,000. This patient had to be carried into my room on a stretcher. He had an enormous spleen and was very dyspnceic. After some weeks' treatment, the white cell-count dropped to 12,000 and he appeared in every way to be in good health, the spleen having returned almost to its normal size. These doses were of necessity very feeble ones, as the tubes were small gas-tubes and could carry little current. To-day I always begin treatment with small doses at about 80 kilovolts, usually 1 erythema dose (or 5 H) filtered with half mm. aluminium, and not until this irradiation has ceased to have any appreciable effect do I resort to higher potentials. As time goes on it is necessary to raise the potential progressively in order to get reaction. In severe cases where the spleen is greatly enlarged and the abdomen distended, and where there is a large white count, it may be necessary to begin with small doses of X-rays: often half an erythema dose is sufficient, otherwise one runs the risk of producing too severe a reaction with acute exacerbation of symptoms which may prove fatal.
It seems in these days that too much attention may be given to high voltage therapy in the treatment of such conditions as we are discussing. If one can obtain good results with the less penetrating type of X-rays which are apparently less harmful and destructive to the tissues, it seems to be the ideal to be aimed at; for is it not most necessary to keep the patient's general health up to as high a standard as possible and aid the body's natural power of resistance to the disease ?
Another point to be observed is that, should a patient recover and not require treatment for some months, it is possible to commence again with low voltage therapy. In this way one can continue to treat patients intermittently for prolonged periods should they require it.
DiscU8sion.-Dr. HERNAMAN-JOHNSON said that he was in complete agreement with the paper. He could not be accused of unduly favouring big doses of high voltage rays, but there were certain obstinate forms of chronic mastitis, with permanent enlargement of the breasts, which would yield only to a comparatively large dose of rays generated at a voltage of the order of 200 kilovolts. Such a dose caused a severe reaction, and it was as well to avoid the patient for the next month or so if possible, but after the disturbance settled down the result was usually good.
With regard to the treatment of leukemia, he agreed that it was most important to maintain the red blood-count; to assist in this he was in the habit of alternating courses of ultra-violet light with X-rays.
Dr. GILBERT SCOTT said there were several important points that should be observed when treating leukaemia by X-rays. The dose should be kept down to a minimum and it should include a large field and the use of a medium wave-length. In addition, the leucocyte count should not be reduced to normal, a count in the neighbourhood of 10,000 being usually the level at which the patient felt his best, and this level should be maintained. Further, though the use of radium and short wave X-rays might give immediately satisfactory results, the patients soon lost their radio-sensitiveness and refused to respond to further radiation. This was a serious disadvantage. He had been able to keep several patients under control for many years by working on the minimum dosage method. Dr. DOUGLAS WEBSTER said that with regard to the histopathology of mastitis, he had been unable to decide between the widely differing views of Mr. Sampson Handley and Sir Lenthal Cheatle. Clinically, one could differentiate a number of types, depending on the area affected, the size of the nodules or masses, their cystic change or not, and the size of the breast as a whole. For small breasts with pea-like nodules in one quadrant, he thought Dr. Russell Reynolds' method at 80 kilovolts unfiltered might suffice, but owing to the excessive value attributed by Dr. Moppett to 80 kilovolts radiation, he suggested that Dr. Reynolds should try say 60 or 100 kilovolts and see if he did not obtain equally good results as with 80. He (the speaker) usually cross-fired the breast at 120 kilovolts with 3 mm. Al filter; large breasts were treated at 180 kilovolts and 0 5 mm. copper or zinc filter. He had had about 100 mastitis cases, and a good result had been obtained in 87%; a few cases had been operated on for continued pain (? neuralgia), and one patient with a very large breast, who had been lost sight of for about a year after a course of medium-voltage treatment, had reported with a fresh mass, which proved, on operation, to be malignant. Such a patient, if treated now, would have high-voltage treatment; and all such cases in which there was any suspicion of malignancy should be examined for some years at frequent intervals.
Dr. J. E. A. LYNHAM referred to interstitial mastitis accompanied by periodic pain of a neuralgic character. Though the swelling and infiltration disappeared the pain sometimes persisted and was not relieved by X-rays. He agreed with other speakers on the need for great care in the treatment of chronic diseases of the blood, which might be controlled for long periods by careful X-ray applications checked by repeated blood-counts, whereas over-dosage might do more harm than good.
Recent Advances in the X-ray Treatment of Asthma and Rheumatism.
By S. GILBERT SCOTT, M.R.C.S., L.R.C.P., D.M.R.E.
THE two conditions I have chosen, namely, asthma and rheumatism, may possibly be closely allied, for it is not unusual for a patient to state that the precursor of an attack of asthma is the swelling and painfulness of certain joints, usually of the hands.
ASTHMA. In what year, or by whom, X-ray therapy was first used for the treatment of asthma, I am unable to determine. Much has been written on the subject: Gerber, among many other workers, concentrated on the treatment of the lungs; Pohlmann obtained good results by radiation of the spleen, as might be expected, since asthma is essentially of metabolic origin. My impression is that any good results that may have been obtained by radiation of the thorax can be explained by the accidental inclusion of the spleen in the radiation field. Another worker treated the pituitary gland. This might be called a despairing effort to obtain results.
The method which I advocate was first described in 1926 and is used with some modifications at the present day. Workers, both in this country and in America, have found it of great value, and I feel that it should be more widely utilized. The method attacks the problem of asthma from a new angle and it may interest some of you if I briefly describe it. Let me mention that the beneficial effects were brought to light by chance while I was, as a routine, at the London Hospital, irradiating the whole trunk to prevent and destroy metastases in malignant disease. I soon found that uncomplicated asthma was without doubt influenced. I have modified my method from time to time until now I find the best results are obtained, with the least disturbance to the patient, by excluding the thorax entirely from radiation. One large field is used for the abdomen and one for the back, lead rubber protecting the thorax and genitals. Working in the medium wave-length scale, the dose is so regulated that the patient's saturation or tolerance dose is fully maintained for the whole series.
Intensive, or so-called "deep " therapy, must on no account be used, if damage to the patient is to be avoided. The remarkable increase in weight, general feeling of well-being, loss of nasal catarrh, and other phenomena which coincide with the disappearance of the asthma, support my theory that the beneficial effects of this method of radiation in asthma is attained through some metabolic channel, comparative to protein shock.
For those interested in the subject, a report, read at the Second International Radiological Congress, on the results of the treatment of 120 cases, will be found in the British Medical Journal, 1929 (i), 9. 
